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J 3 — I X HI. J+t — X I-l. i-l I 

J 4 — I x HI. t-i — X I- 1, J+l I ^ $ 6 ^ 

J 6 = X L J-1 - x l i+i 

J a = x i-i. j — x hi, j 

J T — X I-I.J-I — X l+l. J+l 
J 8 = X I-l, j+i — X i+l. J-l J 

]?St4A^?^t!)$|$*fif? 0 ft x if ^ C ^> T 

w $ i 9 ig * © Cb) tc^-ra^aaii^^cp^s 

jS 36 *C * -5 o 

^ ffij (- ti ^ $ 1 9 g|© 1 9 0 5 IC^t«t ? M 



*; ;ss m m & * * Jse ^ gf © ^j^B © e±j i* * $ e *c © 
j , ©tea*** i*jsta<tt:)r^^att uxiv«t^^ 

ttHA<** CI2I EI2I 0 1, 2 1 0 2 ) 0 1 9 0 6 1: 

&ti5i*$65£;©j 2 © & # * s /& a< & ;s jai i- & & 

Utt^tl^ft®*<*5 ($210 2 103, 2 1 04), 

1907 fc ^ «fc -5 tt«rT*fiI tt 
a6^rsjcojn-; v^cDtfttfiii^s^coj 3 © fifi a< £ 
£ # *r tttt*^ffli=aittb'rt**ii^ttjt*<* 

S ($210 2 1 0 5, 2 1 0 6 ) o 1 9 0 8 C ^ t «k ^ 

tt£T;*raE *tt»:Srisj®x.»y y 

©&tfcl*3&63£©J 4 ©fir^** 

[SI Kiajft L T ^ * <t ^ -5 &!S*)< * 5 (JU21H2I07, 
2108) o I909 f=^-TJ:-5^^fB!ltC®aSc0*5 
»^fS]©jL*yy©fctfi{i$65£©J a (Ofi^^ti, 

2102109, 2U0), 1 9 1 0 C ^ t <t 3 ± flJl i: 
ffifi£©**«:£[3]©JCV^©&£ii|i$6i£©J « 

© A< * -5 (*21H.2111. 21 12) 0 1911 (C ^ 



^©tfe£Bli$65C;©J 7 © til *< £ <^ j£ # ^ * 
ns*&2riani*«UT^*£^$ttJt*<A* ($21 
132113. 21 14)o 1912 J: ^ tt*r±^ IS] 

i:Hi«o*S£tt<i:i6*I8lOi7 i> © tft m I* $ 
6 i£ © J 8 ©»#;*£ ^A^fittttafr^riSlKattU 
T^*<tt*^ttJf3fl<A5 ($21132115, 2116). 

- # . 1909 — 1912 K35%-r«<ciHiaai»f=*Jt^ 
■5 c t i= tt * o 

*rf*tt*wbx^* (»u<ii«jait5c)o *n 

» jft 4: W S UfcW^CliX**^ © & m *£ £ 
iSto $ 18-1 H K *5 O t 1801 liS'ftft^ttlil 

sj-c* 1 ?, t802iix^^^^*^tfa*r5/=A©ai 



ftftft © JfiS#*»jB 1-5 * o 1 84 2 I* & 

rtflM;:i2il9j&*ttffit&Vl827 % *B & i 

! ;T^^®is28*^r-r c & © is »c -o <^ r a 

o *HJ&#tfifi-^DOTj&< -1- G tt -5 £ 
NAND^-h 18<OCD(il*i<Oi^!3 (ATLAS 
= '0 © » ^ ) A N D y - h 1841 K «fc »J . 
i % > EDGE0 *<4rf V-fe/l'S^EDGE 

= 0 <b * «, m*> , fctti7i?i<W5it!l£Sn 

(i " o " t tt 5 o 

u * u . Kb ei © *t ? ^ m }z *> ^ r (4 m a m & 
*<»ife*n£*iK:j£;UTMiBiffl4oi iu^tatlas 

= 1 <t ft I* * N AND y — h 1840 iC«toTDOT 

s^tt + tv**sn, «ujft*©3t*i , ys'W* 

ti E D G E = 1 h UTtofiZnZa 

2teic$ is - i mizm + 1801 ©aasMbAtttf! 
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1 88 2 029S^^io f-^M881 ©A*i 
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^♦}g<r*/^i6lC > Bftfi ( U ^ ^ 2 5 5 ) f* i£ CO 

* >t a& M ifi (l/^yi/O) tt-igomStou^/u&ft;* 
flE *6 O "C i.* £ „ ^©fc»f-7'yH88iriiy = x z 

©#&tosxsi ©BBtffl^ti>« o 

— K fc' T -r - y ;u 1882 (* {fc 3E; © <fc 9 *= A 

out — in 
C(7)®^$tmT-'?jls 1882 (iftaiacoj: ^ life 

^Om/Jti-feU^^ 1 883 i:Jt,t«il?i*lTTXG 



*J ;&< . L U^;t>Tli 1881 Olil^73^S-*aitR*tlSo 

-STXG&^w^-rvj'^e'; i 8 o 3 a l 8 o 4 i: J: 

oaa$ti, 3 7 18-1 0^©^ 

it g 1 8 0 5 (f*aSBt*i320-lEI{C ICA^JS 
£ o - ~ T? 



AKI= f * » Ji >T, 

(;&) I 0 if J , ST , 

AK2= / » « J. >T, 

(£) I 0 if J 2 ST, 

AK3= / 1 » J. >T. 

CTIO 1 ° U Ja 

AK4= / 1 « ^ >T. 

<&T) 1 ° if J * * T 3 

AKS= / 1 » J. >T , 

(£> t 0 if J 5 ST j 

AK6= ( 1 if J e >T 2 

(_b) I 0 if J 5 ST 2 

AK7= / lifjT>T ' 

C£±) 1 0 if Jt ST a 

AK8 = ( I *f J e >T 3 

<*_t> I 0 if J e ST 3 
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:£ T , £T. £, _t . £±. £ ±^2J ic & *fc £ S 

*</U. T 3 (4tttf»:#[SJS&aHbt&tii*5'fXU'<< 
/U "C A 0 , ATLUSIf t4 f'V KOSEGif IC 

& bb & i s o s it m 2 o - i & k ^ -r & k > 7~u v 

^7077 200 1 -2006, £##m&2007 — 2014, 
3 > 1/ — ^ 2 0 1 5 - 2 1 2 2 J; D IS ^ . 

. t«t>t^20-i El 4> -c 7 r ? D772ooi 

~ 2 0 0 6i;t^tl«^D'^ CLKKJ:-»TSff9 
BI (b) CD 1904IC^-*"(ii5{tO©«-r — 9 v i- 

a^»ms 2oo7~2ou rnr & © 

J ■ — J □ * # tfi U . n /< U - * 2015 — 2022 
Kfct^T, ^l^teSAKl~AK8*<ffi*^n5o 2023 
CiSS^It«feai^^-fXU^<^5Bi€ETr*l3 ATLUS 
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© ^ . SECflf «7Fl/ : ^^ L ' X A * U x T 1 ' 

r*4„ — ■7*yt'©p | 95*^20-2Ei(c^-r o 

U"< T , . T a , T , < 

-AK8^%4Utt<^5 fl i£ i: S E G S ^ I * ^ 

* < -T S i T , , T , , T , l± 'h * < «t 0 R tt * 

ATLASfi^A<I OiS^liATLASlg^j^OW 
»ftlCJt-tTT , , T » , T 3 & 

# c /x o m m <o & /jx « & k k ft * « a u 5 < *c * a 

* (O & m t UX ATLASg§A<l CD i£ ^ 14 IS © 

S i 8 - l 0 i: i 0 U02 lifettfti8*S<ta<, 

♦ ©OfltftftO^flKtfUTOO - © & IS * 8r o 



* £ -5 sxsoisrD ^ ^rt-c©&#&*fc© 

iS6i*STl>5. ^|xll^22-I0(;^t22Ol r 
2202 HfcT^fSlCD^'y ©igf&£&ttl^5i££© 

& mwi & & ? * ua<osaB*fl>fi««ft<o« 

l/t^«Ctttttiit**60#«S#-eft«. 2203, 
2 20 4 li^^tC AK2 t> L < 14 AK6 ©5S«*tllii 
-*-£J§£©#l&i!3£T*'5o 2205, 2 2 06 li AK4 
L < ttAKa^jSt^^^m-Ti^^-C^SU, 2207. 
2208tiAK3 t>b< t4AK4©$gfifc£#tfI-*-*ta 
& ©^]£@&-C A 5 o 

(.^IwlijJcOSi^* 5„ t ^ , £5 2 2 - 3 El 

ic ^ -r ,t ? k , *^asai**ss!c-r*@»feii& 

ao ic , Sffi^<fc^^tiiffl-CtfttH$iT.fcS©*S 

©83rlS]©X'y*;M4 45-f ><Z>^^>>*V 1805 
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-I 808 <:j;-,rsg$n«, c©i^:UTKfiE 

$ftfc5 V^flOSJfi^ftfflS AKl- A K 8 , BK1 

— B K 8 , CK1— CK8, DK1— DK8, EK1 — EK8 

14 & * # 2 2 - i 0i;^L/:iiait^f i7 ? $ n 
5 < ie*>t.5ai-c©7 , J i y7 , 7o'>y"Cgis 

S S £ ft * o -tOtftNANDy — (• 1809—1824 
-e4*jfri®3S6(CPU3. C BT3, C L F 3 , CRT3, 
CUL3, CBR3, CUR3, CBL3) £ AS 95 t T -5 
3@*©JB«S*«tiiU> NORY - M 8 2 5 |:t + 

{If - h 1 809 14 AK6 

ffi # m 2 2 - I 0i;^t22O3OJgT^^LT^5 

X 18 10 li AK6£DtSt*<^22-l Sl^^t 2204 

y - h 1811 14 AK2cr>4#&#2203iDJK-CJ£«&L. 
T^i C i4«im ltl>5, y — h 18 12 14 A K 2 
O«a* 2 2 0 4 OH}Ta8LTl'S: <t*^ttJU 
T^i, y-hI813HAK5O^a^2201CJB 
TiSaUTl'SCi^^lliOT^S. y - h 1814 



II AK5 ©#ft4< 2 2 0 2 ©^T 3^^> T ^ i C <b ^ 
1*IBI/Tl>5, y - h 181Sli A^^tf) # m. & 2 2 0 1 

1816 14 AKl ©#&*<2202 CD jf£ ffi fifc L/T^S 
:4tlllUl/T^i. y - h 1 8 I 7 li A K 7 O ^ jft 

T^5: t*«klUl/Tl^. , 'Y - h 1 8 1 9 11 A K 3 
©4fr&A< 2208©JgT3e&UT^*C £ £ tfc tij L 
Tt^, V - F 1 8 20liAK3©1$8fc^ 2 20 7 Oi 

Tafcttu-ei>*c£*tttfii/Tc»-5o y - h 1821 

f± AK8GD4#&a< 2205CD^Ti$& Ut^i C £ £ 
& fli b T 5 „ y-h 1822 liAK8©<(# St ^ 2206 

©iBrittt/T^5: ttttiB UTt^a, y - h 

1823 it A K 4 ©4$SfcA< 2205 ^ T i£ Ltt^S 
C£:*&tiJUT^*o y-hl824tiAK40^S 
^ 2 20 6 ©Jg-C&fcbTt.** C £ * tfc m LT^5o 
d © <fc 9 IC| 19SIII^r3t^^i^* I 9 0 2 * (?) 

# £ ft £ a 
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c ® & m & an ) 

MU-lEfC^f 1 8 4 2^«g jftt ^ 0 ft jft 2 3 - 2 

** se ^ x <o .x. u Trtfcfct^r — 

U T H $ C£*tttttr*«j&:i.y T & tfj SB 1828 «fc 

m 2 3 - i km- , eg^^j^^f-s^w^j^iii^^ 

£ ^ « »23- I Ei: ^ V J;9(CfiE@^Sli^2250 
*«f (ft Ut 2 2 5 1, 2252, 2253, 22 5 4 i:* 
*>< -C7fi-ft$t£&* 4 H * A> ^ J5J£ £ gl a ^ | = ^ -c . 

*n-pfti**fl«i«»at«4fc*ttai l r « a * * » 



m 18-2glCJ8<£i*32t?&tilS5 1 8 2 7 ©^fiS«r^ 

-To ^ 18-2 HJ:fe^TX?i7 ^*)JSa«fc M 

L T I* 5 o 

y - h 1851 otB*liiSS22S4i;fc^t'J> 

C & « * l, „ 

y - h i 8 5 2 O til A 14 I j(t S 2 2 5 3 i: ^ r '> 

y - h 1853©fa^lili^P2254fC*it>r'J> 
- i b „ 

y - h 1 8 5 4 CD Ji5 2j 14 il Sf ®£ 2 2 5 4 d ^ T # 

Z £ * g% b . 

y - h 1855C0fiJ^(iliSP2252 C fc t '> 

C i * sR b . 
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y - h I856^ai^(iii/S5^2252 d *5 t> T 'i> 

c £ * b . 

y - h 18570Ui^jliig^g¥2252(Cfe^Tii> 

C £ * b . 

y - h 1858 ©to* (4 ffiSRS 22 6.1 fC ^ T £l> 

Cft£CDm27l4„ y-hl859-1865 f:J:^-C 
SS S ffir # $ ft . jSS^J:(i^23-2El022io. 
2 211. 2212, 2213 »;^tl$^4il0©^^i; 
tfc *7 D O T 0 'I" £/X5 0 

Sf23-2g|C*i^TE-*f-«=*l4. * T BB $ ft 

@i 3?f S? <o K . ^R^^igffi^^^. litlili? 

H * K K * (± * *»THB*ftfcHi*»eD4»c 
b . 



%<Dmm$cit&, i m * ± - <t * ^ u . 

£ © « 5T & <ft * H3sei±fif4t5 w t*^to 
^ 2 2 i o k: & -r m f£ m & 2 2 1 a x i* 2 2 i's c 

2216. 2217 li^-r«'X«jft«^TA*l* 2212 
*r^-r«ftttlg^(iv 2 2 1 8, 22l9K^-rtfctt89/& 
«5 # T' 9 . 2213 ^ ^ f *8 * « £ t* ^ 2220, 2221 

3ff 1 8 - 3 Htt . »18-20i:itl 827 TilS 

^ffai@*i£^i:DOT0 = • 1 " T & £ & *< ife £ 

^§^©1^ doti ^rffiJfitti , «g.&x.y T&tfc 
SB "C * 5 o 

1831 (1. a»ttiB#*^tf4X30f>-f V K 
O ^ iZ ^ l|S£l_hDOT0 = "I* 

& mm&-e&*)* # £ -r £ £ k i* " i " * , 

<£ *5 "C l> £ (i "0" *DOT0' t I t tB ^ 
-T<5o 18311, 18312 (±5-f>>*'i"C*0^ * 
nftll5l' V©«JS*^^, 7'j7y70'yyi8313 

j£ 3£ i ^ > E , ^;£2U#S<0I®«) ir if U . £ 
^ £ 4 U Jft £ . SIJ^Sl-7-r>fc#ICDOT0' 

^■t^v^'j > ^ -r * « i 5 >m (i-i50§) 

O (S » * i7 9 o N = 16) 

^ j£ 2E j . j-4, j-8, — . j-4N4gOSS 
3Ri:fc^TDOT0' => "1" "C;fc*fc©<Dl$fOSUMLl f 

its j, j + 4 , i + 8, • • , j + 4N*B©Si 

f i:*)^T DOTO' = "1" "C*-5t>©C0t8#DSUMRl, 

^KftliJRffli^OSl ( i + i ^ -f > a ) k 

T 

j, j-4. j-8, , j-4NS§OSI 
JRK*>t*T DOTO' = "1" T* -5 t> ©ffl*£#a SUML2. 

£ 3 j , j + 4, j-l-8, " . i+4N S§©§! 
JtCiit'TDOTO' = "1" fe6DCD|$*nSUMR2, 

l/UOSUMLl, SUMR1, SUML2, SUMR2 

* til 27 -T * a 

18325, 1 8 3 26 li ftl # S t A D * n tl S ffi 
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K/3llJ?IC3^^v5}<BDO T^^< A 7J S n O R Y - 
h 18314. V 'J V 7 7 a J^^i 8 3 1 5, 1 83 1 6, 

18317 fr«to -en -t'ni ^py^oas^ttstt* 

tl^eoa^J^ORy-h 18318CA*SnDOT0' 

£ ?3 * « c o £ £ > wjt«ffi8-4Bifl)«c, m 

ttlyfc37^>ClSl'TOOT0Ht I (®) i 
0 (O) i*<SffiUTtii^$ttfci:#> 1851 
tai@*f^lt)iv 1 8 5 2 7^^3X40^ 
>Kf>l^t!ftiOR*«fc6*iDOT0' ;&< tSt # £ H 

c ffl HHe i: J: 9 % « IB & 4> K * tf £ ic £ U 
Tl^/:DOT0(|^A<iilSfttiafilLfcDOT0' 

k & jft $ n * o 

JS 18-30^(5 1 8 3 2(iDOT0' ff-^* 

18321. 18322 ii 7 e y Mn-e 

ni 5 <f ^»©«8tft*)*4. 1 83 23, 18324 
tt fff # 8 T * * . 

JP18-5EI»C^-r*»t=x ^ffi^§I« 1861 CI! 

asi«©Sffli:fi^« doto' a> > ^ y v ^ 

ftSUML * SUML1+SUML2^SUML £ 
/3»L. DOTO' © 

-y-^^'J >^fijSUMR^SUMRl+SUMR2=> 

sumr £ braaj5tm^7-r5 0 

1 8327 Rt; 1 83 28 11 3 18329 (i 

ORy-ht*^ 183 0 liROMf-7yl/t* t) > 
7 KUXi l/TA*Sn« 4bit OSEGISf CSt 

*eur«g^*ii^x5'fxi/^ynaT 4 tm^ts, 

X^mm-C It N = 1 6 £ lyTt^5fc»!)a§®*©i 

^2E^inifiDStrat=4N = 64iffii^-roS!i^2E^ri5i(w 

S U M L > T « *>b< (i S U M R > T „ 
® 4> £ < t^-^A<jail//:il©^i:DOT*t " i " 

taia*ft**iBi»tt ■ o • k « s . i^doth, 

# 4: tt * o 

R O M" f - — 7" ;H 8 3 0 CDF^^^^18-6121»C^ 

■r « sECi^ie*<^$ < *x * c o n t ^ >& 5£ <o 

;* -5 'f u ^ ;u # /h £ < 9 * ^ 2 3 - 2 H i: * t 
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& o ix m m * - y & ffi » * ioJkfr k # a= -r a 

«ltt!ffljiSt|JlS*l/DOTfi^ *Wt-« o 

5 A i: §!l i If 4 x 3 O > K O O ^ C IS ^ O fll 
IC K 'V M<i4*ij!li<^5^* n 8>J b . K ^ h Oil 
5 & ;6< 3r 3E V 7rti:gf!li«J:W ft If 89 <g 

EliSft'MlfcO^v 5JlEI^403CD$$8fcJ6tijglS 

j£ fg # S L . UNK, COL. C A N <t * ^ ^ .'V ^ #J 

#I8!f3^5E&SJ404CD!l!rfP*3& l El © ft & S IhI » 

103 li^ftS^ - S^ft^^SS^T* 0 0-256 
UV^CDR, G , B^-^i±i^5Ci-J:l9 0 — 
S> © C , M , Y^^t-^^^*!*. 



C — — 2 5 5 • tog 



10 (in) 
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55 y 

Y = — 2 5 5 • Z oz io( — — ^ 
V Z 5 5 J 

Z. <D C . M , Yte#IC££ft*3iJdt#Kti,|Kte 
K = min (C, M. Y) 

z.<DK&tiDz_tz4&z>mmm*$c, m, y, ku 

UCR/MaskSS 1 0 5 C ^ T T i ^ $ *l -5 i: <h 



a u, a i2. a m, a u (1 — u , ) 

a 2i. an. aaa, a a * (1 — u 2 ) 

aai. aai, a^, a« (I— u 3 ) 
a *i • a 4j, a 43, a 44 



w t a n a M , a u a 24 . a 3J a «, • a 41 
a u li*^^ly*^to^irfcfeccr»?|^^cr>yi:46 





#£-M, C, Y CD ft 1$ 5> & C> & £ r * fc © U C R 

& » -e s „ cc-cm' , c ' , y ' r k ' um 

PHASEf ^©0, 1, 2, 3i:*fjCLt M' , C ' , 

y ' . k' a< a # $ n s «, 
112, 113 i* , 5>r>ajs> : e , j-t?*»3'Sfata 

8HC3^>t4i'a , V^agHnot*i, 
— 2f , ft*4^SS106liBL, UNK^CDfUStil^J 

(D&mm*ic&=-v ^ £ es io7©g5^«ic^a 
ic^-r-'as/* 'J 1201:^^17 
* > t 2 ? a v ? & m & z m B L l t UNKl, 

COLl, CANI tifilcti, 

C ffi * ft »# or n SB 3 

29c c H 1 ©cd 114 — lie^t'JiE'SSr^fttfflaS* 

«(9»ffC-3l»ttt?it*. * 2 4 - I 7 0C 



*«fe«i8t?»*nfc taj ^ *c *? *t a ft w as © 

^ . **x.'y^iM*fl|-^*^-ro ^ 2 4 - 7 El i: ,7 

^ 2 4 - 6 SI j: ^ t o 

» 2 4 - 1 H i* JR ^ r A J ?tll<i:l,TK*«t' 5 

o ll3iC«t-,T«5g^^fcM2|»^liSgSl7t^ 
3^ IC <t 0 24 - 7 H i: it ^ T t c T K S 

Hi, ifcX'yyf9^ji^iE(DAK3iAK7©a 
**ft©a«SI=J:0S:9=«BfiBJ:9^< £ *f ^ T 
^/£S*i5o Itli BL1 

C C "C . NDil^t^t M2 EDCEil 

y - >feos:9:fii^.B*24-2igja»*»«E«siff24 
-1 lainaoiii^^^tc ^y->ft©x*«>» 

^24-2ia*±fe*^-c*«fi£$n/= r a j * 

R^Hfcofcig^-CfcO. feT* * C COL! 



— 411 — 



m^&.&&mi&<DmmK&m o a & £ 

fcftSJlf^SlEti w t $ ^? N l ^ # & W <D 

to < & £ IT a o 
#24-30 (i4>Rfi;e2ffi*^T«/a<*n/= r a j ^ 

^ * % i * <5 o 

m24-4ia(iiR^^-c«ifiK$nfc r a j * 3: * 

&XULTSg/^*fi££-C*l9, ^ 2 4 - 1 0 i: it ^ 

5+lffl^ffi®§UNKI ^%4t5 fl IB 2 4 - 5 13 fi 
feX^Tti/lJcSnfc TAJ X^fcfeXUUT&A,* 
tfS^T**?. ^24-2|gi;it^TCOLI 

TB*naai:iiwsi**«a4 ofcis^^^r, 

COtfi^UNKl ® "^ O tt $ C BLL iB ^ SB * 
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& <0 a »r ffi fc£ * © "C * * „ C C T V 2 

li ^ & & # M , C , Y, BkfiDifi^OIsiai06C0 

m # & ^ © — m & m u t n a . 

105i:t UCR^f^fflbt^SfciiiM, C. Y © 
fefi£^(i2036gff(CSEii>UT^5o U*L. CO 

& i± -c $> z <o -c &x m h-t--zmi*Ttd 
nt£-t-z<prB\&f£i*M, c, y«DftS6»*a'*is 

f Kti<aiU»o tnittR»C*24-58 

— I 0 o ^ 3t ? *v y t ES'J l/fc 

«*e^£X*A^y«5£@^<0IS*lz!iE-»T* UCR 
/Mask[HlSS105^b©*7-E<H5-tV2 (M' , 
C , Y' . K' ) t ND fi^ M2 ^SSS-tf ^t) 



3&26EI (a) -C tt ^ $24-1 0O^IS:?EDGE 
ICtt£L,9Ift&*<M. C , YOWlCttOlIt (9 
« -tt ) * ffl * U * SSte^BkC^i; li*SEjS^ 
M 2 £ tfi ?7 * . 3S26KI (c) -Ctt.J|I24-3ia**' 

^lix7yoSUiJ^t^Slt4fc«>i:, 31 « *< 
M ( C , Y;:^Ltlife«aSIH§V2 tbt 105 
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